Insulinotropic effects of cholecystokinin, gastric inhibitory polypeptide and glucagon-like peptide-1 during perifusion of short-term cultured canine isolated islets.
Recent metabolic studies suggest that the incretin effect of gut hormones may account for most of the circulating insulin during mild postprandial hyperglycemia after transplantation of isolated islets. As yet, however, insulinotropic effects of pharmacological rather than physiological levels of the incretin candidates cholecystokinin-33 (CCK-33), gastric inhibitory polypeptide (GIP), and glucagon-like peptide-1 (GLP-1) on isolated perifused islets have been reported. We examined the insulinotropic effects of these peptides during perifusion of canine isolated islets. Exploration of beta-cell sensitivity in our model with graded 0.1-10 nM doses of CCK-33 and GIP at a 7.5 mM glucose level demonstrated insulinotropic effects from the lowest level. We, therefore, focused on the (near-) physiological effects of both CCK-33 (20 pM), GIP (500 pM), and GLP-1 (100 pM) during perifusion at a 2.5, 7.5, and 10 mM glucose level. No effects of CCK-33 were observed. GIP enhanced insulin release 1.1- and 1.2-fold, at the 7.5 and 10 mM glucose level, respectively. GLP-1 stimulated insulin output from the 2.5 mM glucose level; and a maximum, 2-fold, increase of insulin output was observed from the 7.5 mM glucose level. Thus, isolated perifused islets do respond to near-physiological beta-cell stimulation with gut hormones, and both GIP and GLP-1 may contribute to a hyperglycemia-enhanced activation of the enteroinsular axis after transplantation of isolated islets.